Muscarinic binding of pial vessels and arachnoid membrane.
The muscarinic sites in arachnoid and pial vessels were compared by analysis of the binding of quinuclidinyl benzilate (QNB) to membrane preparations. Saturation analysis indicated that the process was saturable, high affinity, and related to protein concentration in both structures. Although the affinities in the two structures [KD = 0.039 (arachnoid) and 0.097 nM (pial vessels)] were similar, the arachnoid had approximately 10-fold more binding sites (Bmax = 2,100 fmol/mg of protein) than the pial vessels (Bmax = 250 fmol/mg of protein). This difference was found in both bovine and porcine fractions. Pharmacological analysis of [3H]QNB displacement by muscarinic and nonmuscarinic ligands gave the typical pattern of muscarinic receptors in both structures. Inhibition of binding to pial vessels by the M1 antagonist pirenzepine revealed only one low-affinity site (Ki = 7.8 x 10(-7) M), whereas, the arachnoid had a small proportion (21%) of high-affinity sites (Ki = 2.2 x 10(-9) M) associated with low-affinity sites (Ki = 5.50 x 10(-7) M). It is concluded that muscarinic-mediated effects that do not involve the M1 subtype are induced in bovine pial vessels by a relatively low concentration of binding sites. The high content of muscarinic binding sites and their diversity in the arachnoid suggest a functional role for muscarinic cholinergic receptors in this structure.